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ocantlıng Rules and 
the Scantlıng Number 


Ji. principal reference point for all the 
scantlıng rules in 7he Elemenis of Boat Sireneth 
is the scantling number (Sn). To determine the 
dımensions, weights, and shapes of structural 
components for a boat, ıt 1s first necessary to 
determine the 5n for the vessel being consid- 
ercd. | he system laid out here has been de- 
signed so that the Sn 1s the same for all the 
rules (for cach material), for any given boat, so 
that the resulting Sn value is numericaliy the 
same whether calculated in English or metric 
units. Öniy length, beam, and depth of hull are 
reguired for the basic On calculation. 


FORMULA 1-1 

The Scantling Number (Sn) 
5n - LOA (ft.) x Beam ff.) x Depih of 
Hull (ft) < 1,000 (English) 


Sn 104 (m) x Beam (m) x Depth of 
Hull (m) < 28.32 (Metric) 


Where 


LOA - Lengih overall of the hul! proper, 
not including bow pulpits, false stems 


on clipper bows, rails, stern platforms, 
boomkins, and bowsprits 


Beam - Beam overali of the hul! proper, 
not including rub strips, guards, and 
ralis 


Depih of Hull - Depth of hull at 
midships rom the sheer down to the 
top of the keel inside the boat; depth of 
hullis not draft 


NOTE: Midships is at exactiy half the 
waterline length, not half the LOA. 
Example: 


If our new vessel, P754 'n Sowish, had the 
following dimenslons, 


LOA 40.00 fi. 12.19m 
WL 37.20 Tt 11.34 m 
Beam 12.56 ft. 3.83 m 
Depth of Hull 5SIFL, 1.80 m 


it would have an Sn of 2.97. 


d0 ft. LOA x 12.56ft. Beam» b.9If£ 
Depith of Hull > 1,000 — 2.969; use 2.97 
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slightly thinner laminate will give a stiffer 
hull than with standard foams. A highly 
elastic foam, on the other hand, will reguire 
somewhat thicker skins for the same stıff- 
ness, but will deflect farther without crack- 


ıng OT brcakıng. 


RESİN SYSTEM 

The basic rule assumes standard ortho- or 
ıso-polyester resin, tormulated for marine 
structural applications. İt is the resin system 
that actually holds the boat together; follow 
the manufacturer's recommendations and in- 
structions rigorousiy. 


SOLID WOOD 

Wood cores and reinforcement are used—ın 
some form or another—on the majority of 
fiberglass vessels. All wood, without excep- 
tlon, must be presealed with resin before ap- 
plying the fhberglass laminate. All wood that 
15 not covered with laminate must be sealed 
with a minimum of three coats of resin, Ply- 
Wood 1s İreguentİy used as core for engine 
beds, transoms, and high-load hardware at- 
tachments. All plywood #754 be tabricated 
from a glue rated waterproof (not simply 
water-resistant) by boil test (see chapter 12). 
The ideal plywood is rated marine grade; 
however, ordınary exterior grade is usualiy ac- 
ceptable for core construction, 

Solid-timber corc should be from soft- 
woods such as fır, pine, or larch. Hard- 
woods—ike oak or locust—have greater 
expansion rates with changes in moisture and 
are thus more likely to split away from the 
fiberglass structure. 

VW herever wood cores are penetratcd by 
tasteners, great care must be taken to seal the 
edges with resin and/or a marine bedding 
compound. 


THE ELEMENTS OF BOAT SİRENGİH 


Standard Solid (Single-Skin) 
Fibergiass Scantlings 
(Roving/Mat/Polyester) 


FORMULA 4-7 z 

Calculating Basic Shell Thickness 
FAP shell ih ickness (lower topsides), 
inches — 0.25 x VSn 


FAP shell thickness (lower topsides), 
mm - 6.35 x VSn 


Where 
Sn — Scantling Number 


his lower-topsıdes shell thickness is 
the “basic thickness” for this rule. Other 
areas ol the laminate are based on this 
basic thickness. 
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Ssollo-Glass Hull Thiekness (Lower Topsides): 
Small Boats 
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Solid-Glass Hull Thickness (Lower Topsidesi: 
Large Boats 


Example: 

Let's return to our example boat, F144 
Sawish, from chapter 1, which had the follow- 
ing characterist1cs: 


LOA 40.00 ft. 12.19 m 
WL 37.20 ft. 11.34 m 
Beam 12.56 ft. 3.83 mM 
Depth of hull DD İt 1.80 m 


This gave an Sn of 2.97 (see Formula 
1-1). Accordingiy, the solid fiberglass thiek- 
ness for the boats lower topsides would be 
0.36 inch (9.2 mm). 


0.25 x VZ.97 Sn- 0.36 in. 


6.35x VZ97 Sn -9.19 mm 


This is the thickness for the lower top- 
sides only. Other reglons on the hull and deck 
are determined as follows. 


FORMULA 4-2 
Huli-Regions Laminate IThickness 


Hull bottom extends from bottom 
laminate heighi (BLH) (see Formula 4-5) 
and down: multipiy lower topsides 
thickness by 1.15 


Lower topsides extends irom BLH up to 
halfthe distance to the sheer: no 
tihickness adjusimeni 


Upper topsides extends from half the 
distance up the sheerto the sheer: 
multipiy lower topsides ihickness by 
0.55 


Keel Region: multipiy lower topsides 
tihickness by 1.5 


Deck and Cabin: same thickness as 
upper topsides 


FORMULA 4-3 
Bottom Laminate Height 
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Bottom Laminate Height (BLH) Above Vvaterline 


The height above the design waterline 
(DWL) at which the topsides larninate 


starits is derived from 
confinuedi 
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m), had a displacement of 18 long tons (18.28 
metric tons), the D/L ratio would be 349, 
This would increase the boats laminate 
thicknesses as follows: 


İncrease - 0.59 - (349 04 Ratio - 2,500) - 
1.029; use 3 perceni thicker 


Vessels with D/L ratlos under 100 also 
reguire an increase in skin thickness over the 
standard rule. This is because their hulls are 
either long and slender or wide and shallow, 
and thus are subjected to proportionately 
higher bending or slamming loads. For craft 
with D/L ratios under 100, increase the lam- 
ınate thickness as follows. 


FORMULA 4-6 
Light-Displacement Laminate Increase 
İncrease oflaminate thickness Tor lighi 
displacement — 1.13 — (D/L ratio - 770) 


Example: 
li Fish n Sguish, with a waterline ot 37.2 feet 
(11.34 m), had a displacement of 


3.5 long tons (3.56 metric tons), 
the D/L ratio would be 68. This 


Next, find the increase for the speed and mul- 
tply the displacement-adjusted bottom- 
laminate thickness by that to get the final 
bottom thickness. 


Wetght of Dry Glass Cloth (Aifernating 

Rovıng-Mat Laminate) for Regutred 1 hickness 
Refer to manufacturer's style sheets for lami- 
nate thickness per layer; however, the tollow- 
ing formula gives close estimates for layups of 
alternatıng layers of woven roving and CSM. 


FORMULA 4-7 


Chopped-Strand Mat VVelght vs. 
İhickness 


(English) 


NOTE: Mat is usualiy specified in 0Z./5g,. 
ft, not ihe more customary 0Z./Sg. yd. 


Weight of Dry Mat (0z./sg. ft.) - 
Laminate Thickness fin.) x 31.25 


Laminate Thickness (in.) - Weight of 
Dry Mat (0z./sg. ft.) < 31.25 
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O.JaŞ j | | FE 
would increase the laminate (4 | — | (| 22 
thickness as follows: Goa — | a yg ezi 
0.075 — a bl | | | EE 
Increase - 1.13 — (68 D/l ratio li — > 
* 770) - 1.04; 8 0s. ——-- 
use 4 percent thicker m — Şİ <1 
: 0.045 - i iie 
Combinıng Speed Adjusimeni and z e | | — > 
Displacement Adyustmeni for 0.03 | 20 
Hull-Bottom Laminate Thicknes o 5 | ve 
On larger heavy workboats (e.g., o “© | e 
an offshore crewboat), both the  ovos | | mama 
speed and displacement adjust- vE 05 08 1 135 15 175 3 a 2s 275. 
ments might apply. First, find the NOTE: English mat e not oz/sa YARD 
increase for displacement and 
apply that to all the lamınates. oMat: Dry Fabric Weight vs. Laminate Thickness eme 
CPRİTNHE 
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